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Observations  on  the  nature  and  etiology  of  an  uncomplicated 
coryza of the domestic fowl were presented in  earlier papers  (1-3). 
Susceptible fowl injected intranasally with exudate or with pure cul- 
tures of a heruophilic bacillus isolated from exudate regularly showed 
an inflammation of the nasal ruucosa.  The heruophilic bacillus, which 
is  closely related  to  if  not  identical  with  one  earlier  reported  by 
de Blieck (4), is here referred to as the fowl coryza bacillus. 
The present experiments were undertaken to determine whether or 
not the specific bacillus was able to multiply in loci outside the nasal 
passages and whether or not it was able to migrate from these loci 
to the upper respiratory tract.  Attention was focused on this problem 
by the occasional appearance of pathological changes in the trachea and 
orbital tract of birds naturally or experimentally infected with coryza. 
In the case of tracheal involvement the respiration was audible and charac- 
terized by a gurgling or rasping sound.  There was a tendency for the affected bird 
to breathe with the mouth open, in some cases gasping for breath.  These symp- 
toms appeared to be referable to a  partial occlusion of the trachea by exuclate. 
Concerning the orbital tract, plates of exudate of either a  rubbery or cheesy con- 
sistency were present beneath  the eyelids.  Occasionally the exudate was suffi- 
cient  to cause an outward bulging of the lid.  In some cases there was a  thin 
waterydischarge  which was generally  accompanied by  a foamy film between the lids. 
EXPEI~NTAL 
Intratrackeal Injection 
A series of 10 susceptible birds were injected intratracheally  with infective 
exudate and another series of 6 with pure cultures of the fowl coryza bacillus. 
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The exudate  employed  in this  and the subsequent  experiments  was removed 
from the upper respiratory tract of birds experimentally  infected with a coryza of 
rapid onset and long duration.  In the case of the birds which were injected intra- 
tracheally,  exudate from the trachea of a few birds which had shown spontaneous 
involvement of that locus was also used.  This type of coryza has been maintained 
for over a  year by bird to bird transfer.  Recently isolated  cultures  of the fowl 
coryza bacillus were employed, new cultures  being substituted  for the old as the 
work progressed.  The organism was cultivated  for 1 to 2 days at 37°C. in fluid 
chicken serum at the base of slanted  nutrient agar.  Unless otherwise indicated 
approximately  0.5 co. amounts of exudate,  diluted  with a  little  bouillon, and of 
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undiluted  culture  fluid were employed.  The injected  birds which were generally 
between 2 and 3 months of age, were maintained  under strict quarantine,  and were 
examined daily during the period of observation. 
The  results  of  the  experiment  on  the  intratracheal  injection  of 
exudate are summarized in Table I.  The 3 birds which had received 
exudate from the nasal passages showed neither symptoms of respira- 
tory  difficulty  during  life  nor  an  inflammation  of  the  trachea  at 
autopsy.  One of the birds developed a coryza on the  8th day. 
Two  of  the  birds  which  had  received  tracheal  exudate  likewise 
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fowl was distinctly audible and rasping on the 4th day after injection. 
At autopsy, on the 5th day, the trachea was congested and coated with a 
layer of mucocellular  exudate which contained epithelial cells, polynu- 
clear leucocytes, red blood cells, and Gram-negative bacilli.  Tracheal 
involvement was subsequently initiated in 3 susceptible fowl by direct 
bird to bird passage of tracheal exudate.  These 3 birds all showed a 
catarrhal inflammation of the trachea together with petechial hemor- 
rhages.  Symptoms of respiratory difficulty were apparent in 2  and 
questionable in the third.  A  fourth serial passage was attended by 
negative findings, the injected bird showing no indication of tracheal 
involvement. 
Five of the birds  which had received tracheal exudate developed 
a coryza, at intervals varying from 2 to 5 days after injection.  One 
bird showed, in addition, a watery discharge from both eyes.  Cultures 
of the fowl coryza bacillus were obtained only from the tracheas which 
contained exudate. 
Only one of the 6 birds which were injected with the fowl coryza 
bacillus in pure culture showed an involvement of the trachea.  The 
respiration of this bird was audible, with a gurgling sound, on the 7th 
day after injection.  At autopsy, on the same day, the trachea showed 
no  changes save  for  a  slight  increase in  mucus and  culturally was 
sterile.  Tracheal  scrapings  from  this  bird,  injected intratracheally 
into a susceptible fowl, produced a gurgling respiration on the 3rd day 
and, at autopsy, on the same day, a marked catarrhal inflammation 
of the trachea with petechial hemorrhages.  The fowl coryza bacillus 
was isolated from the tracheal exudate.  A  second serial passage of 
tracheal exudate was not attended by an involvement of the trachea 
in the injected bird. 
Two of the birds  which had been injected with cultures and  the 
bird which had received the second serial passage developed a coryza 
on the 4th,  1st, and 3rd day, respectively. 
Intraorbital  Injection 
Two groups of 3 birds each, were  injected intraorbitalIy with exudate and cul- 
ture fluid, respectively.  The injections were  made bilaterally, a few drops of the 
infective material being introduced under the lower  eyelid. 
The 3 birds which had received exudate showed no local involve- 
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a week after injection and the third at the end of the 2nd week.  Two 
of the birds developed a coryza after 6 and 7 days, respectively.  Post- 
mortem examination revealed inflammatory manifestations only in 
the upper air passages of the 2 birds which had shown a nasal discharge. 
The fowl coryza bacillus was not  isolated from lacrimal duct cul- 
tures which were made on the 4th day after injection.  A few colonies 
of the specific bacillus were obtained, however, from the lacrimal duct 
of one of the birds which developed a coryza. 
The 3 birds which were injected with culture fluid likewise showed 
no indication of a local involvement, either during life or at autopsy. 
Two of these birds developed a coryza, in one case on the 3rd day after 
injection and in the other on the 4th day.  These 2 fowl were kept 
under observation for a  10 day period after recovery from the coryza 
had occurred.  The duration of the nasal discharge was  15  days in 
one bird  and  8  days in  the other.  In neither case was  there  any 
visible involvement of the exterior portion of the orbital tract during 
this extended period. 
Intra-aural Injection 
Two groups of 3 birds were injected intra-aurally with exudate and culture 
fluid, respectively.  A  few drops  of the inoculum were introduced into  both 
tympanic cavities by way of the external auditory meatus. 
Of  the  group  which  received exudate,  one  bird  showed  a  nasal 
discharge on the 7th day after injection.  This bird was killed on the 
same day and at autopsy a mucopurulent exudate was present in the 
nasal cavities and in the right orbital sinus.  A  pure growth of the 
coryza bacillus  was obtained from both loci.  The  aural  tract  was 
normal.  The 2  remaining birds which were held for a  period of  2 
weeks showed no involvement of the organs of hearing or of the upper 
air passages. 
One  of  the  birds  which was  injected with  culture  fluid  likewise 
showed a coryza, the nasal discharge appearing on the 6th day.  This 
bird was killed on the 21st day of the discharge and  autopsied.  It 
may be noted that the coryza produced by the specific bacillus rarely 
persists for so long a period.  The nasal cavities and sinuses contained 
a  large volume of exudate from which the specific bacillus  was not 
isolated.  The  tympanic cavities  and  auditory canals were normal. 
Two of the birds showed no inflammatory reaction in either the aural 
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Intracloacal Injection 
Three birds were each injected intradoacaUy with infective exudate and  a 
similar number with culture fluid. 
The birds in both groups remained normal throughout an observa- 
tion period of 2 weeks.  There was no indication, in any case, of an 
inflammatory involvement of  either  the  lower  intestinal  or  upper 
respiratory tract.  The injected birds were held for susceptibility  tests 
during an additional period of several weeks.  Postmortem examina- 
tion  made  at  the  conclusion  of  this  test  revealed  no  macroscopic 
changes in the intestinal tract or in the visceral organs. 
On the 2nd day after injection sealed plates were streaked from the 
cloacal mucosa of 2  of the  birds  which had  received  culture fluid. 
The fowl coryza bacillus was not isolated in either case. 
Intravenous Injection 
Six birds were each injected intravenously,  in the large wing vein, with 1.0 ce. of 
a 24 hour chicken serum culture of the fowl coryza bacillus.  Because of the risk 
entailed by the injection of numerous secondary bacteria, including staphylococci 
and streptococci, exudate was not employed in this experiment nor in the two 
which followed.  The injected birds were kept under observation for 4 to 18 days 
and then killed. 
Two of the birds refused food during the first 2 days after injection 
and  were  noticeably  inactive.  They  subsequently  regained  their 
normal vigor and remained healthy through the termination of the 
experiment.  The 4 remaining birds showed no symptoms at any time 
during  the period  of observation.  At  autopsy,  the  nasal passages 
were  normal  in  each  case  and  no  abnormalities were  encountered 
elsewhere. 
Cultures were made in each instance from the mucosa of the upper 
air passages, the spleen, and the heart's blood.  They were uniformly 
negative for the fowl coryza bacillus. 
Subcutaneous Injection 
Seven birds were each injected under the skin of the upper and outer portion of 
the leg with 0.75 to 1.0 cc. of culture fluid. 
All of the birds showed a local reaction consisting of a slight swelling 
and discoloration.  The duration of this reaction varied in different 356  UNCOMPLICATED  CORYZA  O]?  DOMESTIC  ]?OWL.  III 
birds,  in  one  instance  being  still  noticeable  on  the  10th  day  after 
injection.  In 4  of the birds which were killed on the 7th day it was 
no longer visible.  There was no indication of a systemic involvement 
in any case.  None of the birds showed a  nasal discharge during the 
period of observation. 
Postmortem examination revealed  a  tough yellowish plate of exudate beneath 
the skin at the site of injection.  This local mass  of exudate, measuring  in one 
case  6.5  by 1.5  cm.,  was  loosely  adherent to the underlying tissue  which  was 
hemorrhagic and thickened.  The skin over the involved area was also thickened 
and somewhat congested.  The local exudative reaction was  observed in  birds 
killed  as early as the 4th day and as late as the 10th day after injection.  The 
abdominal organs,  lung,  and  upper respiratory tract showed  no visible  patho- 
logical changes in any case. 
The fowl coryza bacillus was isolated in only two instances  from the local exu- 
date.  Cultures from the nasal mucosa and the spleen were uniformly negative. 
Intraperitoneal Injection 
Twelve birds were injected intraperitoneally with 1.0 cc. amounts of culture 
fluid.  Seven individuals of this series were given a single injection and 5 were given 
2 injections spaced 48 hours apart. 
The results  of this  experiment are summarized  in  Table II.  One 
bird, No. 12, showed a labored breathing in the morning of the 3rd day 
and  was  found  dead  the  same  afternoon.  No  visible  pathological 
changes were found at autopsy.  A  second bird, No.  3,  refused food 
for 2  days after injection but subsequently regained its normal state 
which  continued  during  the  period  of  observation.  The  remaining 
birds showed no symptoms suggestive of a  systemic reaction. 
A  coryza occurred in  a  single case, Bird 5,  which  showed a  nasal 
discharge on the 3rd day after injection.  At autopsy, a mucopurulent 
exudate was present in the nasal cavities.  Postmortem examination 
of the upper respiratory tract showed no inflammatory involvement 
in  the  other  birds.  Minor  changes  were  found  in  the  abdominal 
cavity of 4 birds, Nos.  2, 3, 8, and 11.  In 2 cases a  small amount of 
tenacious exudate was reflected as a  membrane over a  portion of the 
liver.  In  2  other  cases  small  encapsulated  masses  of  exudate  were 
present in the omental tissue.  No visible lesions were encountered in 
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Cultures from the nasal passages were made in each instance.  The 
fowl coryza bacillus was isolated,  generally i~  small numbers, from 
the nasal mucosa of 7 of the birds.  The specific bacillus was isolated in 
pure culture from the heart's blood of the single fatal case.  Heart's 
blood cultures from the other birds were all negative.  Positive spleen 
cultures were obtained in 2 instances only, Birds 2 and 5.  Cultures 
were also made from the liver and omentum of the fowl which had 
shown pathological changes in these loci.  The fowl coryza bacillus was 
TABLE  II 
Intraperitoneal Injection of the Fowl Coryza Bacillus 
No. of bird 
8* 
9 
10 
11 
12 
Discharge from  Length of time 
nares  to  autopsy 
3rd day 
m 
m 
days 
7 
7 
7 
7 
3 
7 
2 
Isolation of the specific bacillus 
Nasal  passages  Spleen 
+  + 
+ 
+ 
+  + 
+ 
+ 
Heart's blood 
m 
+ 
*  The  last  5  birds  received  2  intraperitoneal  injections. 
isolated  in  only  one instance,  from the omentum of Bird 8.  Three of 
the cultures  which were obtained from the upper air passages were 
injected  intranasally  in susceptible  fowl and found to be virulent. 
DISCUSSION 
In analyzing the preceding experimental findings it is essential that 
they be  compared with the  results of direct intranasal  injection of 
exudate  and  the  specific  bacillus.  In  our  experience a  coryza  in- 
variably follows the injection of recently drawn exudate or virulent 
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the  specific organism has  never  failed  to  develop in  the  upper  air 
passages and has never failed to provoke an inflammatory reaction. 
The implantation of the specific bacillus, whether in exudate or in 
pure culture, on other mucous surfaces as those of the trachea, orbital 
cavity, internal ear, and cloaca was attended by a local multiplication 
of the organism only in the case of the trachea.  The trachea was also 
the only locus in which injection was  followed by a  visible inflam- 
matory reaction.  Development of the specific bacillus even when di- 
rectly introduced in the trachea was not, however, a constant finding. 
The experimental findings indicate, however, that a  nasal carriage 
of the bacilli from the trachea, orbital cavity, and internal ear may be 
affected in  the absence of a  local multiplication and  a  coryza may 
ensue.  These loci are in more or less direct communication with the 
upper air passages by way of the palatine cleft, the Eustachian tubes, 
and  the lacrimal  ducts,  respectively.  There was  no  evidence of  a 
carriage of the bacilli from the cloaca. 
The results of intravenous,  subcutaneous,  and intraperitoneal in- 
jection, by which the bacilli were brought in contact with surfaces of 
a different cellular nature, were more variable but in no case was there 
evidence of an active and continued multiplication such as occurs in 
the nasal passages. 
It is true that subcutaneous injection was regularly attended by a 
local reaction,  but  relatively few bacteria were demonstrable either 
microscopically or culturally about the site of injury.  There was no 
apparent multiplication of the specific bacillus in the blood or in other 
locations  following  direct  intravenous  injection.  Isolation  of  the 
bacillus from the heart's blood of a bird that had died following intra- 
peritoneal injection indicates, however, that maintenance in the blood 
may occasionally occur.  Neither subcutaneous nor intravenous injec- 
tion was followed by a  migration of the specific bacillus to the nasal 
passages. 
Intraperitoneal injection was attended by an unexpected departure 
from the preceding findings.  Although there was no indication that 
the specific bacillus multiplied to any extent in the peritoneal cavity, 
it was found that over half of the birds so injected were carrying that 
organism in the nasal passages.  Heretofore the fowl coryza bacillus 
has never been encountered in the upper air passages of normal birds. JOHN B.  NELSON  359 
In  most  cases  only  a  few organisms  were  present.  There  was  no 
visible inflammatory response and no leucocytes were found on films. 
One  bird,  however,  showed  a  definite  coryza  and  the  presence  of 
numerous  bacilli.  The  experimental  birds  were  maintained  under 
environmental conditions which  precluded, in so far as was possible, 
the  acquisition  of  the  specific  bacillus  from  the  outside.  Carriage 
of the bacilli from the peritoneal cavity to the nasal passages seems to 
be  clearly  indicated.  The way  in  which this  carriage  was  effected 
is not known.  Blood cultures were regularly negative but this finding 
does  not  necessarily  contraindicate  a  circulatory  carriage.  The 
possibility that they might be transported in cells which had engulfed 
them at the site of injection suggests itself but is quite without proof. 
CONCLUSIONS 
The  mucous  surfaces  of  the  nasal  passages  and  orbital  sinuses 
appear to afford particularly favorable conditions for the development 
of the fowl coryza bacillus.  Injected in the  nasal  tract,  in  any  ap- 
preciable number,  the  bacilli regularly develop and may continue to 
exist for a  considerable period of  time in spite of  an active inflam- 
matory reaction on the part of the host. 
The specific bacillus  multiplies either  sparsely or  not at  all when 
injected extranasally,  regardless of the nature of the cellular surface 
with which it is brought in contact. 
If  the  locus of injection is in  communication with  the  upper  air 
passages, as in the case of the trachea, internal ear, and orbital cavity, 
the bacilli may be carried there, even in the absence of a local develop- 
ment, and produce a coryza. 
Introduction of the bacilli  in loci not in communication with the 
upper air passages is followed by a nasal carriage only in the case of the 
peritoneal cavity.  Following intraperitoneal injection, 7 of  12  birds 
showed the specific bacillus in the nasal passages and except in one 
instance without an accompanying inflammation. 
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